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(57)Abstract: 

PURPOSE: To simplify the stopper joining 
process and the dicing process by applying 
etching processing to an upper stopper to form 
a clearance, and forming a through hole at a 
position corresponding to a pad. 
CONSTITUTION: Etching is applied to an upper 
stopper 1 to form a window hole 6 of a pad part 
at a first stage, and next, etching is performed to 
form a clearance 10. In a lower stopper 7, a 
constant space 1 1 is formed by etching. At the 
time of dicing a sensor chip, scaling is performed 
at the window hole 6 for a pad 3 to cut two 
layers of a sensor wafer 2 and the lower stopper 
7 at a virtual scribe line 5. Scaling of the upper 
stopper 1 and the sensor wafer 2 is thereby 
facilitated, and while since half scribe for forming 

an opening at a position corresponding to the pad 3 is not necessary, non- 
requirement factor at the process of stopper jointing and dicing is reduced to 
improve the workability. 
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(57) [Abstract] 

[Elements of the Invention] It has the process which forms the weight section 8 and the beam 
section 9 in the substrate for sensors, puts a pad 3 on the upper surface, and forms two or more 
sensor chips, the process which forms a breakthrough (window hole) 6 in the position 

. corresponding to a pad 3 while giving etching processing to the substrate for up stoppers and 
forming a crevice 1 0, and the process which forms a crevice 1 1 in the substrate for lower 
stoppers similarly. Furthermore, it has the process which pastes up the substrate 2, the upper 

'part, and the lower stoppers 1 and 7 of these sensor chip, and the process which performs the 

"dicing of width and length along with a breakthrough 6, and is divided into each semiconductor 
acceleration SESSA. [Effect] Since there is no need for the half scribe for carrying out opening 

_of the position corresponding to the pad section 3 of the sensor chip 2 while becoming easy 
about eye doubling of an up stopper and a sensor wafer, since a breakthrough 6 is formed, the 
rate of needlessness in stopper lamination and dicing can be reduced, and workability can be 
raised. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the semiconductor acceleration sensor characterized by 
providing the following. The process which forms the weight section and the beam section in the 
semiconductor substrate for sensors by 3-dimensional processing, and puts a pad on the upper 
surface and forms two or more sensor chips. The process which forms at least one breakthrough 
in the part corresponding to the aforementioned pad while forming two or more up stoppers by 
forming a crevice in the semiconductor substrate for up stoppers by etching processing on the 
undersurface. The process which forms two or more lower stoppers by forming a crevice in the 
semiconductor substrate for lower stoppers by etching processing on the upper surface. The 
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process which pastes up the aforementioned semiconductor substrate for up stoppers, and the 
aforementioned semiconductor substrate for lower stoppers on the upper and lower sides of the 
aforementioned semiconductor substrate for sensors, and the process divided into each 
semiconductor acceleration sensor by the first performed along with the upper shell 
aforementioned breakthrough of the aforementioned semiconductor substrate for up stoppers, 

, and the second dicing. 
[Claim 2] The aforementioned semiconductor substrate for up stoppers is the manufacture 
method of the semiconductor acceleration sensor according to claim 1 characterized by forming 

'the aforementioned breakthrough bottom greatly by giving etching processing only from an 

"inferior surface of tongue. 

[Claim 3] The aforementioned semiconductor substrate for up stoppers is the manufacture 
.method of the semiconductor acceleration sensor according to claim 1 characterized by giving 
etching processing and forming the aforementioned breakthrough bottom in a degree greatly 
from the upper surface after giving etching processing from an inferior surface of tongue first 
and forming the aforementioned crevice and a breakthrough. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the manufacture method of a 
semiconductor acceleration sensor of performing lamination, dicing, etc. of the sensor section 
and the stopper section, by improving the structure of the stopper section about the 
manufacture method of a semiconductor acceleration sensor. 
[0002] 

[Description of the Prior Art] Conventionally, in case the manufacture method of this kind of 
semiconductor acceleration sensor sandwiches a sensor wafer with an up-and-down stopper, 
etching processing only of the inside of an up-and-down stopper is carried out, and the method 
of pasting up is adopted after an appropriate time. 

[0003] Drawing 8 is the cross section of the semiconductor acceleration sensor for explaining a 
conventional example. As shown in drawing 8 , in case the manufacture method of the 
conventional semiconductor acceleration sensor sandwiches the sensor wafer 2 with the up 
stopper 1 and the lower stopper 7, it carries out etching processing of one field of each stoppers 
1 and 7, i.e., the field pasted up on the sensor wafer 2. The crevice is formed in the position 
corresponding to the upper surface pad 3 of the sensor wafer 2, while forming a crevice 10 in 
the position corresponding to the weight section 8 and the beam 9 of the sensor wafer 2, if it 
sees about the up stopper 1. Moreover, the crevice 1 1 will be formed in the position 
corresponding to the weight section 8 if it sees about the lower stopper 7. These crevices 10 
and 1 1 are formed by etching, in order that each stoppers 1 and 7 may function. The eye 
doubling process of making these stoppers 1 and 7 and sensor sections 2 rivaling is performed 
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mainly in either of the two methods. 

[0004] Drawin g 9 is the plan of the wafer for explaining eye setting a sensor wafer and a stopper 
wafer in drawin g 8 . As shown in drawing 9 , as the absolute coordinate from the periphery 
section of the wafer 2 of the formation position of the sensor chip 1 3 in a wafer 2 becomes 
constant value (c, d) f it forms in it the first of the conventional eye doubling method. The 
absolute coordinate (c, d) within the wafer 2 of the crevices 10 and 11 formed by etching of the 
absolute coordinate of this sensor chip 13 and the stoppers 1 and 7 of the upper part and the 
lower part is doubled beforehand. Thereby, the relative position of the crevices 10 and 11 
'between the sensor chip 1 3 and stoppers 1 and 7 can be doubled by the alignment in the 
periphery or the cage hula (orientation flat) 14 of a wafer 2. Then, wafers 1 and 2 and both 7 are 
made to rival, and it forms. 

-[0005] On the other hand, the second uses the infrared radiation which penetrates the silicon 
substrate of the eye doubling method, performs alignment of the sensor wafer 2 and the stopper 
wafers 1 and 7, and is the method of making it rivaling, after an appropriate time. 
[0006] Next, after either of two methods mentioned above performs alignment between the 
wafers of stoppers 1 and 7 and the sensor wafer 2, lamination is performed and it goes into 
dicing distance. After this dicing position doubles a position by the eye doubling method for 
cladding of the wafer mentioned above, and the same method, it cut the wafer by the horizontal 
scribe line (illustration ellipsis) and the vertical scribe line 5, and has divided it into the chip, and 
the dicing process according to the half scribe line 1 2 as shown in drawing 8 , in order to carry 
out opening of the pad section 3 of a sensor 2 — already — it ****s one process for it to be 
required 
[0007] 

[Problem(s) to be Solved by the Invention] The manufacture method of the conventional 
semiconductor acceleration sensor mentioned above In the lamination process of a wafer, the 
alignment of the periphery of a wafer and an internal pattern (a sensor and stopper) is difficult. In 
carrying out eye doubling using infrared radiation eye doubling precision's not only becoming bad, 
but [ when eye doubling of the stopper of a sensor, the upper part, and the lower part is carried 
out on the basis of the periphery section or the cage hula of a wafer, ], there is a fault that a 
facility becomes large-scale and an installation cost also becomes a large sum. Moreover, also in 
the dicing process which is the following process, detection of a dicing position is difficult, and 
since half cutting and full cutting are intermingled at the time of dicing, there is a fault that 
workability is bad. 

[0008] The purpose of this invention simplifies this stopper lamination process and a dicing 
process, and is to offer the manufacture method of a semiconductor acceleration sensor that 
workability is improvable. 
[0009] 

[Means for Solving the Problem] The process which the manufacture method of the 
semiconductor acceleration sensor of this invention forms the weight section and the beam 
section in the semiconductor substrate for sensors by 3-dimensional processing, and puts a pad 
on the upper surface and forms two or more sensor chips, The process which forms at least one 
breakthrough in the part corresponding to the aforementioned pad while forming two or more up 
stoppers by forming a crevice in the semiconductor substrate for up stoppers by etching 
processing on the inferior surface of tongue, The process which forms two or more lower 
stoppers by forming a crevice in the semiconductor substrate for lower stoppers by etching 
processing on the upper surface, The process which pastes up the aforementioned 
semiconductor substrate for up stoppers, and the aforementioned semiconductor substrate for 
lower stoppers on the upper and lower sides of the aforementioned semiconductor substrate for 
sensors, It is constituted including the process divided into each semiconductor acceleration 
sensor by the first performed along with the upper shell aforementioned breakthrough of the 
aforementioned semiconductor substrate for up stoppers, and the second dicing. 
[0010] 

[Example] Next, the example of this invention is explained using a drawing. 

[001 1] Drawing 1 is the plan of the semiconductor acceleration sensor for explaining one 
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example of this invention. As shown in drawin g 1 , this example is in the state which the up 
stopper 1 pasted up on the upper surface of the sensor wafer 2, 'and shows the state where the 
pad 3 was put on the sensor wafer 2. The pad 3 of this sensor wafer 2 can be seen through the 
window hole 6 as a breakthrough formed in the up stopper 1 . The dicing of this semiconductor 
acceleration sensor is carried out at a time by one vertical scribe line 5 which width called scribe 

. line 4 and met the window hole 6 as a breakthrough. That is, the up stopper 1 and the sensor 
wafer 2 perform eye doubling by the pad 3 of the sensor wafer 2, and the window hole 6 of the 
up stopper 1, and it equips with them. Next, the scribe of a wafer is performed along with the 

'scribe line 4 of the imagination which is the centerline of a window hole 6 and a window hole 6 
corresponding to a pad 3, further, by the scribe line 5 of imagination, makes eye doubling width of 
face of the window hole 6 corresponding to a pad 3, and performs dicing. 

.[0012] Drawing 2 is the structure section view of the A-A line shown in drawin g 1 . As shown in 
drawing 2 , the up stopper 1 was pasted up on the upper part of the sensor chip 2, and the lower 
stopper 7 is pasted up on the lower part. The up stopper 1 pasted up after this sensor chip 2 
**********s the side to paste up, and forms the fixed crevice (for example, 3-20 micrometers) 
10. Moreover, the lower stopper 7 forms the fixed interval 11 by etching similarly. These fixed 
intervals 10 and 1 1 are for preventing the weight section 8 displacing more than this interval, and 
making a beam 9 destroy. And the up stopper 1 forms the window hole 6 in the portion 
corresponding to a pad 3 by etching. This window hole 6 is formed by etching two stages of up 
stoppers 1 . That is, the window hole 6 of the pad section is etched in the 1 st phase, and, next, a 
crevice 10 is etched. Moreover, in the dicing of a sensor chip, the window hole 6 for pad 3 is 
made into eye doubling, and is cut in the portion of the scribe line 5 of imagination of two-layer 
[ of the sensor chip 2 and the lower stopper 7 ]. 

[0013] Drawing 3 is the structure section view of the B-B line shown in drawing 1 . As shown in 
drawing 3 , the up stopper 1 is pasted up on the rim section of the sensor chip 2 and the sensor 
chip 2. Moreover, the weight section 8 of the sensor chip 2 is separated by the slot with the 
sensor chip 2. Therefore, dicing is performed by cutting three layers of the rim section of the up 
stopper 1 and the sensor chip 2, and the lower stopper 7 by the scribe line 4 of a dotted line. 
[0014] Drawing 4 is the structure section view of the C-C line shown in drawing 1 . As shown in 
drawing 4 , since the portion corresponding to a pad 3 is an aperture, only the part of the up 
stopper 1 here is visible. Therefore, in this state, the scribe line 4 of a dotted line will cut the up 
stopper 1, the sensor chip 2, and the lower stopper 7. 

[0015] Drawing 5 (a) and (b) are the cross sections of the up stopper shown in order of the 
process for explaining two etching processes in drawing 1 , respectively. First, as shown in 
drawing 5 (a), in order to form a window hole 6 in the portion corresponding to the pad 3 of the 
sensor wafer (chip) 2, etching is performed from one side. Therefore, this window hole 6 has the 
large side which etches, and the opposite side is small. Next, as shown in drawing 5 (b), etching 
for forming a crevice 10 from the same side is performed. Thus, etching is performed covering 
two stages from the same side. 

[0016] Drawing 6 is the cross section of the semiconductor acceleration sensor for explaining 
other examples of this invention. Although the basic structure of this example is the same as 
one example of drawing 1 mentioned above as shown in drawing 6 , the structure of the up 
stopper 1 differs from its process. Drawing 6 also shows the cross-section structure of the A-A 
line of drawing 1 , and especially the formation methods of a window hole 6 differ. That is, in the 
one example, although etching was performed only from the field of the sensor tip side of the up 
stopper 1, this example is etching from the both sides of the up stopper 1. 
[0017] Drawing 7 (a) and (b) are the cross sections of the up stopper shown in order of the 
process for explaining two etching processes in drawing 6 , respectively. As shown in drawing 7 
(a), the up stopper 1 etches the window hole 6 corresponding to a pad 3 from the upper surface 
first. Next, as shown in drawing 7 (b), etching for forming a crevice 10 from the opposite side of 
the up stopper 1 is performed. By the method of this example, since the area of opening differs 
from an etching start side in respect of an end by the field direction of a silicon substrate, area 
of the window hole for eye doubling can be enlarged. Moreover, the adhesion area with the 
sensor wafer 2 becomes small conversely. 
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[0018] Although two examples were explained above, it can improve workability while it can 
simplify a process, since the manufacture method of the semiconductor acceleration sensor of 
this invention will etch from the uni directional or both directions of a stopper wafer and will 
perform simultaneously formation of the crevice between a stopper and a sensor, and formation 
of the window hole for the pads of a sensor. 
.[0019] 

[Effect of the Invention] As explained above, since the manufacture method of the 
semiconductor acceleration sensor of this invention does not have the need for the half scribe 
'for carrying out opening of the pad section of a sensor chip while making it easy to eye double 
an up stopper and a sensor chip, it reduces the rate of needlessness in a stopper lamination 
process and a dicing process, and is effective in the ability to be able to raise workability. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plan of the semiconductor acceleration sensor for explaining one example of 
this invention. 

[Drawing 2] It is the A-A line cross section shown in drawing 1 . 
[Drawing 3] It is the B~B line cross section shown in drawing 1 . 
[Drawing 4] It is the C-C line cross section shown in drawing 1 . 

[Drawing 5] It is the cross section of the up stopper shown in order of the process for explaining 
two etching processes in drawing 1 . 

[Drawing 6] It is the cross section of the semiconductor acceleration sensor for explaining other 
examples of this invention. 

[Drawin g 7] It is the cross section of the up stopper shown in order of the process for explaining 
two etching processes in drawing 6 . 

[ Drawin g 8] It is the cross section of the semiconductor acceleration sensor for explaining a 
conventional example. 

[Drawing 9] It is the plan of the wafer for explaining eye doubling of a sensor wafer and a stopper 
wafer in drawing 8 . 
[Description of Notations] 

1 Up Stopper 

2 Sensor Wafer 

3 Pad 

4 Five Scribe line 

6 Window Hole 

7 Lower Stopper 

8 Weight Section 

9 Beam 

10 11 Crevice 
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DRAWINGS 



[Drawing 1] 
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3-20wm) 1 0^MLTi5<o TffiX 
h^/t7fera«fcXy^>^iC«fcO-«fBPSl 

lt43<o ^n^,^-^wPiio, int zoimmsx 

±\Z& t> 0 ffi 8 ^ettS 9 £«*^£©£BfriL-r 

Zi<D&K 6 h^Al *28Bly5 1 >m £ 

*^6©Xy^>^*fT^, Wzmffll 0G>Xy^>^ 

te, Ay K3fflco&7t6£S^fc-£f;:U 

2 SLtTFffiX h y A 7 CO 2 ^2r{g^CDX^ ^ ^Jft 5 <D 

[0013] s3Mi (c^tb - Bm<z>mmmmm*v 



(3) W5-41148 

&Z>o m3\z^^^>\z. ±SXby/U«, ir>^ 
7^2 < h-fe>^^7 p 2<DUAgi5tC^^nT^^ <) £ 
fc, -fe>^^7 p 2<Z>*5t>D^8^?iiCcJ:D't>^y 

y/Ut-fe y ^ 2 CD U tfT«X h y A 7 CO 

[0014] H4ttHifc^"rc-cj»<o«i3ft»fffisnr 

£>£o ia4(C^TJ:^fC, CCTfOJbffiX byAlteA 
i0 \ZttJ&?Z>ffi&&&\Z?3i'DT^2>r£&. — ffibri> 

>tty72 RlTF ffiX h 5/ A- 7 £ jftKOX * 5» -f ^ 
«4T«KT&2l£K:fcS. 

[0015] 0 5 (a) , (b) tt*n*ft.ei l fc&tf- 
^t±»Xhy/1O|lfI0T»5. £-f, 0 5 (a) 
^TcfcS -fc>1*-^x— A 2®AyH3l: 

tt&?z&ft\zf&K6&mfor2>fc&. -^ex^f 
(b) tc^-r^^ir, nc«»6iami o£#j*T*fc 

2aMfc*xfcoTfr&*>ft*. 
[0 0 16] H6tt*«^(0«OlMB^*KI8-rSfc«) 

«T&Sat, ±«XhyA 1 Oil^.k^OM^I 
ot^5. 06 fcHia>A-A«©»rffi*lii&^U # 

7^>moTV^ #*J8W*. ±ffi*h*/Al 
CDM«3i:0xy^>^fT*=)TV^o 

[0 0 17] 07 (a) , (b) \tttl*tmG\Z&tt 
^2^<DjLy^y^^u^^m^^Tc^orMm\z 
^T±«X hyAOBfWHT*S. 07 (a) ^^*T<fc 

^>^6<OXy^>^^rff ^:IC07 (b) JCtk-TJ: 
v\z. ±ffiX Ny;U0^fld^ini o&^-r* 

<T^^>o ^?c, -fe>^x-A2i:©«#Hattaifc 

[0 0 18] a±-^©HJfi«Kt3ViTBlMbfc^ ^ 

— ACD>V^[^X^M^fnJckOXy^ 1 >^SrfT^^ Xhy 
A*J;tX-fe>iJ-mcoBW<D^j«t, t^O/tyHfflo 

50 [0 0 19] 
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[0 6 ] *mmfa<nmmm*mw^zTz.&<D*mwM 
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[0 7] m6tz&WZ2^<Dx.y^>tf7n±.7>&WlW 

[08] ft&<D-m&mw?zrz®<D¥mftmmm±> 

[09] 08 Jc^^^-lr^lf^ai-yN^x hyA^x- 

a co a ^ t>i± * mmr % tc & <d ^ x -a co¥®0t & 

[^co^] 
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